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[57] ABSTRACT 
An electric igniter assembly for igniting an initiator 
charge in artillery ammunition. The initiator charge is 
enclosed within a chamber sealed at one end by an 
electrical ignition element comprising two conductors 
linked by means of an electrically resistive bridge, one 
of which conductors is in permanent electrical contact 
with a DC supply terminal and the other of which is 
connected to a contactor block thereby permitting 
contact with a complementary DC supply terminal, so 
as to complete the circuit through the resistive bridge 
which glows, thereby sparking off the initiator charge. 
The novel igniter assembly features a relatively low 
margin between the values of current intensities for 
“NO FIRE” and “ALL FIRE” while at the same time 
avoiding electromagnetic radiation hazards (HERO). 

4 Claims, 3 Drawing Sheets 
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ELECTRIC IGNITER ASSEMBLY 

FIELD OF THE INVENTION 

The present invention concerns an electric igniter 
assembly for the ignition of a primer charger in ammu 
nition. In particular, the electric igniter assembly ac 
cording to the invention is suitable for use in ammuni 
tion for ?at trajectory artillery such as tank guns. 

BACKGROUND OF INVENTION AND PRIOR 
‘ ART 

Quite generally, an electric igniter for artillery am 
munition serves to ignite the primer charge of such 
ammunition. It comprises a metal casing holding an 
initiator charge associated with an electric resistor. The 
resistor is permanently electrically linked to one of the 
two terminals of a DC source via said casing and is 
further electrically linked to a contactor which is insu 
lated from the casing and connectable at will with the 
other terminal of said DC source. Upon the establish 
ment of such contact, the electric resistor is heated 
whereby said initiator charge is ignited and ignites in 
turn said primer charge, usually via a booster charge. 
By one known method, the initiator charge is init 

mately mixed with a particulate electric conductor ma 
terial such as, for example, graphite powder or a metal 
powder while by another known method an electric 
wire of such resistance that it glows upon the passage of 
the design current therethrough extends in contact with 
the initiator charge. 
Both these methods suffer from relatively high 

spreads of the ignition time and from relatively long 
ignition times, or less than optimum trade-off of both 
ignition time and safety. These drawbacks give rise to 
serious disadvantages which may become prohibitive in 
modern computerized gunnery. 
To overcome some of these problems there have been 

designed and there are known electric igniters of the 
kind speci?ed which comprise an electric ignition ele 
ment in the form of an insulating carrier body, for exam 
ple of ceramic material, bearing two electric conductors 
linked by a resistor bridge. In such elements said con 
ductors and bridge are applied to the carrier body by 
known techniques such as printing or thin layer applica 
tion. 

In modern battle ?elds there prevails an abundance of 
electromagnetic radiation, mainly in consequence of 
telecommunications and radar of various kinds. This 
radiation gives rise to hazards referred to in the art as 
HERO (Hazards of Electromagnetic Radiation to Ord 
nance) in that it induces in the igniters via said contactor 
spontaneous radio frequency (RF) currents liable to 
initiate explosion of the ammunition. It has accordingly 
been realized before that special means are required in 
order to suppress the formation of induction currents in 
said igniters. One solution of the problem is described in 
German Patent speci?cation No. DE-Al-3502526. In 
accordance with that disclosure, the imprinted or ap 
plied circuit of an electric ignition element is shaped in 
a complicated tortuous form so as to constitute itself a 
high frequency ?lter in consequence of its own in 
creased inductance and capacitance. However, apart 
from the fact that the formation of the required compli 
cated conductor patterns in such elements is relatively 
costly, it has been found that this kind of solution is not 
optimal for meeting the safety requirements which have 
to be ful?lled in particular in tank artillery ammunition 
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2 
in order to enable a relatively small margin between the 
current intensities for “NO FIRE” and “ALL FIRE”. 
Because of the inherent low voltage supply in an ar 
mored vessel such as a tank, this margin must be rather 
small. Thus, in accordance with one standard an initia 
tor charge in tank artillery ammunition must not be 
ignited upon the application of a current of 1 amp. and 
a corresponding power input of 1 amp. but must be 
ignited by an application of a current of 2.1 amp, the 
margin thus being 1.1 amp. It is thus one object of the 
present invention to provide a reliable electric igniter 
assembly of the kind speci?ed in which the margin 
between the current intensities for “NO FIRE” and 
“ALL FIRE” can be kept low while the HERO ha 
zards are strictly avoided. 

It is a further object of the present invention to pro 
vide an electric igniter assembly of the kind speci?ed 
which affords safety against spontaneous initiation in 
consequence of static electric discharge from the opera 
tor. 

A further problem encountered in artillery ammuni 
tion with an electric igniter assembly of the kind speci 
?ed are hazards resulting from rearward bursting com 
bustion gases whilst the ammunition is still in the barrel. 
These gases penetrate the electric igniter assembly via 
the voids left in consequence of the combustion of the 
initiator and booster charges and may deform the base 
portion of the igniter to an extent that it will interfere 
with the extraction of the empty shell and accordingly 
also with the reloading of the gun and give rise to mal 
functioning of the ?ring system. It is therefore a further 
object of the present invention to overcome this prob 
lem and provide an electric igniter assembly of the kind 
speci?ed in which any rearward bursting combustion 
gases or materials are prevented from reaching the as 
sembly’s base portion. 

SHORT DESCRIPTION OF THE INVENTION 

With these objects in view, the invention provides an 
electric igniter assembly of the kind that comprises a 
body holding an initiator charge and in association 
therewith an electric ignition element comprising an 
insulating carrier member bearing two electric conduc 
tors insulated from each other and interconnected by an 
electric resistor bridge, one of which conductors is 
permanently electrically linked with one of two termi 
nals of a DC source while the other is electrically linked 
to a contactor connectable at will to the other of said 
terminals, characterized by the provision of an interme 
diary electric conductor member designed as a radio 
frequency (RF) ?lter and comprising a pin electrically 
linked to said contactor and a block enclosed within an 
insulating sheath and electrically linked to said electric 
ignition element, which block comprises a conical por 
tion adjacent to said pin tightly ?tting onto a corre 
spondingly shaped seat in said body thereby being de 
signed as a stopper preventing any backflowing com 
bustion gases or materials from reaching the base por 
tion of the igniter assembly. 
The RF ?ltering effect of the intermediary electric 

conductor provided in accordance with the invention is 
based on the so-called “L” type ?lter. The constituents 
of this ?lter are an inductor (the pin) and a capacitor 
(the core). At high frequencies (RF) the pin acts as an 
inductor due to the so-called skin effect whereby cur 
rents can flow only from the surface region, i.e. the 
“skin" of the pin. In consequence of such skin effect, the 
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intermediary electric conductor has a relatively high 
self-inductance. 

If desired, the self-inductance of the pin can be in 
creased by surrounding it with ferrite. 
The block component of the intermediary electric 5 

conductor provides an electric capacitance which fur 
ther contributes to the RF ?ltering effect of the interme 
diary conductor. It was shown that the overall RF 
?ltering effect of the intermediary electric conductor is 
so pronounced that the electric igniter assembly accord 
ing to the invention is safe against RF induced ignition 
which enables the design the igniter assembly with a 
low current tolerance, i.e. low margin between the 
current intensities of “NO FIRE” and “ALL FIRE”. It 
is then possible in accordance with the invention to 
provide electric igniter assemblies that meet the stan 
dards set for the margin between “NO FIRE” and 
“ALL FIRE” in tank artillery, which in one speci?c 
case should be of the order of 1.1 amp. 

It has further been found in accordance with the 
invention that the block of the intermediary electric 
conductor acts as a capacitor shunting the discharge 
into the electric ignition element of any static electricity 
from the person handling the ammunition. 

Finally, the conical portion of the block in conjunc 
tion with the sheath serves as a stopper preventing any 
rearward bursting combusting gases and hot particles 
from reaching the base portion of the igniter assembly. 
In this way any deformation of the base portion, which 
if it were to occur would interfere with the discharge of 30 
the empty shell and prevent loading of a new round of 
ammunition, is avoided. 

DESCRIPTION OF THE DRAWINGS 

For better understanding the invention will now be 
described, by way of example only, with reference to 
the annexed drawings in which: 
FIG. 1 is a fragmentary axial section of a shell ?tted 

with an electric igniter assembly according to the inven 
tion; 
FIG. 2 is an axial section through an electric igniter 

assembly according to the invention; 
FIG. 3 is a plane view of the electric igniter element 

in the assembly of FIG. 2, drawn to a larger scale; and 
FIG. 4 is a section along line IV—-IV of FIG. 3. 

DESCRIPTION OF A SPECIFIC EMBODIMENT 

The manner in which an electric igniter assembly is 
?tted into a round of artillery ammunition is illustrated 
in FIG. 1. As shown, a round of ammunition 1 has a 
base sealing plate 2 accommodating an electric igniter 
assembly 3. Igniter assembly 3 is aligned with a perfo 
rated tube 4 holding an ignition charge while the space 
of shell 1 surrounding the perforated tube 4 holds a 
propellant charge 5. For electric ignition, an electric 
terminal (not shown) is contacted with a contactor 
inside the electric igniter assembly 3 whereupon an 
initiator charge within assembly 3 is ignited which in 
turn causes the ignition of the ignition charge within 
perforated tube 4 via a booster charge in the igniter 60 
assembly. The ignition charge then ignites the propel 
lant charge 5 whereupon the shell is shot out of the 
gun’s barrel. 

In FIG. 2 the electric igniter assembly 3 of FIG. 1 is 
drawn to a larger scale. As shown it comprises a cylin 
drical metal body 6 holding an initiator charge 7 en 
closed within a metal sleeve 8 and sealed at the rear by 
an electric ignition element 9 and at the front by a metal 
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membrane 10 supported by a ring 11. A plug 12 holding 
a booster charger 13 is screwed into the head portion of 
body 6 in front of the initiator charge 7. The rear side of 
booster charge 13 is sealed by means of a metal or paper 
membrane 14 clamped between sleeve 8 and plug 12 
and on the front side of booster charge 13 there are 
provided bores 15 through which the combustion from 
the booster charge bursts into tube 4 (see FIG. 1) to 
ignite the ignition charge therein. 

Associated with the electric element 9 and perma 
nently bearing on the rear face thereof is a contactor 
disc 16 (not sectioned in FIG. 2) having an integral 
electrode 17 and being enclosed within an insulating cap 
18. 

- An insulating cup 19 holding a contactor block 20 is 
screwed into a threaded socket in the rear portion of 
body 6. Contactor block 20 comprises a socket 21 
aligned with a bore in the end wall of cup 19. 
Between the electric ignition element 9 with its asso 

ciated contactor-electrode assembly 16, 17 and the con 
tactor block 20, the electric igniter assembly according 
to the invention shown in FIG. 2 comprises an interme 

' diary electric conductor member 22. Conductor mem 
ber 22 comprises a pin 23 received within socket 21 of 
block 20 with the interposition of a tubular contact 
spring 24, and a block 25 covered by an insulating 
sheath 26, e.g. of soft plastic material, and an insulating 
front plate 27. Block 25 comprises a socket 28 receiving 
the electrode 17 with the interposition of a tubular 
contact spring 29. Adjacent pin 23 block 25 of the inter 
mediary electric conductor member 22 comprises a 
conical section 30 which merges into a cylindrical sec 
tion 31. 
The design of the electric ignition element 9 is more 

closely shown in FIGS. 3 and 4. As shown, the element 
comprises an insulating carrier body 33, e. g. of ceramic 
material having a central bore 34. The carrier body 33 
bears a ?rst electric conductor comprising a ?rst annu 
lar portion 35 applied to the rear face of body 33, i.e. the 
one that in FIG. 2 faces the contactor disc 16; a tubular 
portion 36 that lines bore 34; and a second annular por— 
tion 37 located on the front side of carried body 33, i.e. 
the side which in FIG. 2 faces the initiator charge 7. 
The front side of carrier body 33 further bears a second, 
annular conductor 38 and a bridge 39 that links the 
second conductor 38 with the annular portion 37 of the 
?rst conductor 35, 36, 37. 
The conductors 35, 36, 37 and 38 as well as the bridge 

39 are applied to the ceramic carrier body 33 by known 
techniques such as printing or thin-layer application. By 
these techniques, speci?c geometries are precisely re 
produced which means that in the production of a de 
sired type of an electric ignition element the electric 
characteristics of the conductor and the bridge are pre 
cisely reproduced with the result that all ignition ele 
ments have practically the same short ignition time. 
As can be seen from FIG. 2, conductor 38 of FIG. 3 

is permanently in contact with the metallic sleeve 8 
which in turn is in contact with the metallic casing 6, 
the latter being in contact with the metallic sealing plate 
2 of shell 1 (see FIG. 1). The breech of the gun with 
which the sleeve of a loaded round of ammunition is in 
contact is permanently linked to one of the two termi 
nals of a DC supply, eg the storage battery of a tank's 
engine, as known per se, and in consequence of this 
chain of electric linkages conductor 38 is permanently 
linked to one of two DC terminals. 
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As is further seen from FIG. 2, component 35 of the 
?rst conductor 35, 36, 37 is permanently in contact with 
contactor disc 16 and accordingly with contactor block 
20 via a chain of links which comprises electrode 17, 
contact spring 29, block 25, pin 23 and contact spring 
24. Accordingly, each time contactor block 20 is con 
tacted with the second terminal of said DC source, 
electric current is caused to flow through bridge 39 
which begins to glow whereby the initiator charge 7 is 
sparked off and the ammunition is ?red. Any rearward 
bursting combustion gases that penetrate into the ?red 
igniter assembly 3 via the voids left in consequence of 
the combustion of the initiator charge 7 and booster 
charge 13, are stopped by block 25 of the intermediary 
electric conductor member 22 in that by the pressure of 
the combustion gases the conical portion 30 with the 
corresponding portion of sheath 26 is pressed onto its 
seat whereby any passage is sealed off and any deforma 
tion of the base portion of the igniter assembly by rear 
ward bursting combustion gases is prevented. It is thus 
seen that the intermediary electric conductor member 
22 acts as a stopper to block the rearward ?ow of com 
bustion gases. 
Due to the inductance of pin 23 which results from 

the skin effect thereof, and the capacity of block 25, the 
intermediary electric conductor member 22 acts as an 
effective low pass RF ?lter suppressing a wide band of 
radio frequencies including all the frequencies that are 
used for telecommunication and other intentional RF 
emitters and in this way the so-called HERO effects are 
greatly reduced. 

Finally, the capacitance of block 25 ensures that dis 
charge of static electricity from the operator does not 
trigger off an ignition. 

It is thus seen that the electric igniter assembly ac 
cording to the invention in addition to providing safety 
against hazardous effects of rearward bursting combus 
tion gases, also meets all the requirements for use in 
conjunction with artillery ammunition in general and 
tank artillery ammunition in particular, in that it pro 
vides a high degree of safety against spontaneous igni 
tion by an RF induced electric current or an electric 
current resulting from the discharge of static electricity 
from the operator. Consequently, the invention makes it 
possible to design the electric igniter assembly with a 
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6 
narrow margin of say about 1.1 amp. between “NO 
FIRE” and “ALL FIRE”. This may, for example, be 
achieved by selecting the thermal coef?cient so that the 
electric ignition element 9 is not ignited by a current of 
about 1 amp. and a power input of about 1 watt, but is 
ignited by a current of not less than about 2.1 amp. in a 
predetermined, precise timing. 

If desired, the self-inductance of pin 23 may be in 
creased by surrounding it with ferrite, eg by embed 
ding the pin in a ferrite bead. 
We claim: 
1. An electric igniter assembly of the kind that com 

prises a body holding an initiator charge and in associa 
tion therewith an electric ignition element comprising 
an insulating carrier member bearing two electric con 
ductors insulated from each other and interconnected 
by an electric resistor bridge, one of which conductors 
is permanently electrically linked with one of two ter 
minalsof a DC source while the other is electrically 
linked to a contactor connectable at will to the other of 
said terminals, characterized by the provision of an 
intermediary electric conductor member designed as a 
radio frequency (RF) ?lter and comprising a pin electri 
cally linked to said contactor and a block enclosed 
within an insulating sheath and electrically linked to 
said electric ignition element, which block comprises a 
conical portion adjacent to said pin tightly ?tting onto a 
correspondingly shaped seat in said body thereby being 
designed as a stopper preventing any back?owing com 
bustion gases or materials from reaching the base por 
tion of the igniter assembly. 

2. An electric igniter assembly according to claim 1, 
characterized in that the electric characteristics of said 
electric ignition element are so selected that a current of 
about 1 amp. and a corresponding power input of about 
1 watt does not ignite the initiator charge. 

3. An electric igniter assembly according to claim 1, 
characterized in that the electric characteristics of said 
electric ignition element are so selected by a designed 
thermal time coef?cient that a current of about 2.1 amp. 
ignites the initiator charge. 

4. An electric igniter assembly according to claim 1, 
characterized in that said pin of said intermediary elec 
tric conductor is surrounded with ferrite. 

It it * * Ill 


